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© Compression molded door assembly. 



© A door assembly having compression molded 
skins (11, 12) and compression molded panel (21) is 
disclosed. The panel may be molded with one of the 
skins or molded separately. The surfaces of the 
panel and a surface of each of the skins have a 
textured pattern which simulates the grain and tex- 
ture of a wood door. A core is positioned between 
said skins, inside the peripheral chamber. The shape 
of the skins permits effective introduction of foam to 
form the core therebetween following assembly of 
the skins. 
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COMPRESSION MOLDED DOOR ASSEMBLY 



BACKGROUND OF THE INVENTION 



The present invention relates to a compression 
molded door assembly. Compression molded door 
assemblies comprise a separate class of doors. A 
prior art compression molded door assembley is 
disclosed in my U.S. Patent No. 4,550,540, which 
was granted November 5,1985. 

Compression molded door assemblies include 
outer compression molded door skins which have a 
textured pattern on the outer side of one or both 
skins which simulates, for example, grain and tex- 
ture of a wood door. Frequently, they aJso include 
a layer of insulation between the skins. 

The compression molded door assemblies are 
often superior to a wood door in that they have 
dimensional stability which resists excessive de- 
flection and*- harping caused by temperature and 
humidity differentials. 



SUMMARY OF THE INVENTION 



The present invention is directed to a compres- 
sion molded door assembly having one or more 
central panels formed of a single compression mol- 
ded door skin. The door has insulation in areas 
other than the central panel or panels. The outer 
sides of the compression molded skins define a 
textured pattern simulating the grain and texture of 
a wood door. A method for manufacturing com- 
pression molded door assembly with insulation in 
areas other than the central panel or panels is also 
disclosed. 

The primary object of the present invention is 
to provide a compression molded door assembly 
that Is both attractive and also has strength and 
dimensional stability. 

Another object of the present invention is to 
provide a door assembly which is simple and eco- 
nomical to manufacture. 

A further object of the present invention is to 
provide a door assembly which can utilize a num- 
ber of different central panel configurations. 

Finally, it is an object of the present invention 
to provide a method for manufacturing a compres- 
sion molded door assembly. 

Other objects and advantages will become ap- 
parent from the description and drawings. 

DETAILED DESCRIPTION OF THE DRAWINGS 



Fig. 1 is an elevational view of a compres- 
sion molded door assembly, according to the 
present invention. 

Fig. 2 is an exploded fragmentary perspec- 
5 tive view of one embodiment of a compression 
molded door assembly according to the present 
invention. 

Fig. 3 is a top view of the compression 
molded door assembly of the present invention 
ro showing filling and venting apertures for introducing 
insulation. 

Fig. 4 is a schematic perspective view of the 
interior of one of the compression molded skins. 
Fig. 5 is a view similar to Fig. 2 but with the 
75 skins reversed and showing the compression mol- 
ded skins joined to one another. 

Fig. 6 is a fragmentary perspective view 
showing another type of joint between the two 
skins in the area of the central panel. 
20 Rg. 7 is fragmentary perspective view of 

another embodiment of the compression molded 
door assembly of the present invention in which 
the central panel is molded separate from the skins 
and showing the joint between the panel and the 
25 skins. 

Fig. 8 is a fragmentary perspective view of 
the panel of Fig. 7. 

Rg. 9 is a fragmentary perspective view of a 
panel with a modified edge showing the joint be- 
30 tween it and the skins. 

Rg. 10 is an exploded schematic view of the 
embodiment shown in Rg. 7. 



35 DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 



A compression molded door assembly, accord- 
40 ing to the present invention, is generally indicated 
by the reference number 10 in Rg. 1. The com- 
pression molded door assembly 10 includes a pair 
of opposed compression molded door skins 1 1 and 
12. The interior of door assembly 10 is filled with a 
45 foamed core 13 but may be filled with one of many 
different types of materials including fibrous glass 
insulation blanket, rigid formed expanded fibrous 
glass insulation members, or loose fibrous glass 
insulation particles. As will be readily appreciated, 
50 the door assembly of the present invention is espe- 
cially well-suited for a foam core. 

At least one of the skins, the one designated 
by the reference numeral 12 in Rg. 2, is molded 
with one or more central openings 14. 

The door assembly has one or more central 
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panels 21. tn the embodiments shown in Figs. 2-6. 
the central panel 21 is shown as being an integral 
part of the compression molded skin 11. In the 
embodiments shown in Figs. 7-10, the compression 
molded door is provided with a central panel 21 ' 
which is molded separately from either of the skins 
11* or 12' and is secured to the skins during the 
assembly operations. 

Each of the skins 11 (including the panel 21) 
and 12 in the embodiments of Figs. 1-6 and the 
panel 21 ' and skins 1l\ 12' in the embodiment of 
Figs. 7-10, is a compression molded sheet molding 
compound (SMC) unit which includes 15% to 40% 
fibrous glass reinforcement, by weight, and 10% to 
40% inert material filler, by weight in the molding 
resin. Unsaturated polyester polymers blended with 
vinyl monomers such as styrene are molding res- 
ins that may be cured under heat and pressure 
form the thermoset compression molded skins. The 
molding resins include unsaturated polyester resin 
compositions and modifications as disclosed in, for 
examples, U.S. Patent Nos. 3.772.241 and 
3.883.612. 

The inert filler may be for examples, calcium 
carbonate or aluminum trihydrate. In some embodi- 
ments, the material may also include ultraviolet 
stabilizers and fire retardant additives in the com- 
position. 

Each of the skins 11 (including panel 21). 12, 
11 ',12 and panel 21 ' have a thickness of between 
0.05O inch and 0.120 inch. The present embodi- 
ment has a skin and panel thickness of 0.070 inch. 

Referring to Figs. 1-6, the compression molded 
skin 11 has an outer surface 15. an inner surface 
16, top and bottom edges 17, 18 and opposed side 
edges 19. 20. Formed as an integral part of com- 
pression molded skin 11 are one or more panels 
21. 

Similarly, the compression molded skin 12 has 
an outer surface 22, an inner surface 23, a top 
edge 24, a bottom edge 25 and side edges 26. 27. 

The outer surfaces 15 and 22 of the skins 11 
and 12, both surfaces of the panel 21 and both 
surfaces of the separately molded panel 21 in- 
clude a molded wood grain texture. The texture is 
important and simulates from a texture viewpoint 
and a graining viewpoint a wood door. The texture 
on the outer surfaces 15 and 22 and both surfaces 
of each of the panels 21 and 21 ' is between 0.003 
inch and 0.009 inch in depth. Such surfaces are 
essentially devoid of glass fibers for a predeter- 
mined depth of a least 0.005 inch. The predeter- 
mined depth, where such surfaces are essentially 
devoid of glass fibers, is normally between 0.005 
inch and 0.009 inch. 

While the inner surfaces 16 and 23 of the skins 
11 and 12 may also have a defined pattern or 
random texture molded Into the skin, this is not 



essential to the invention. Each of the edges 17, 
18, 19 and 20 of the compression molded skin 11 
is provided with an integral, edge member 31, 32, 
33 and 34, which extend outwardly from the edges 

5 17, 18. 19 and 20, respectively, of the door skin 11. 
Similarly, integral edge members 35, 36. 37 and 38 
extend outwardly from the edges 24, 25, 26 and 
27, respectively, of the door skin 12. 

As shown in Rgs. 1, 3 and 5, the door skins 11 

70 and 12 are joined around the periphery by a butt 
joint 39 formed by the abutting ends of the oppos- 
ing integral edge members 31, 35 at the top, 32, 
36 at the bottom, opposing edge members 33, 37 
along one side and 34, 38 along the other side. If 

75 desired, instead of a butt joint, a lap joint may be 
provided. A wide variety of means well-known in 
the art may be utilized for adhering the respective 
members forming the joints. 

As will be appreciated, in addition to joining the 

20 door skins around the periphery at the joint pro- 
vided by the abutting edge members, it is neces- 
sary that the skins be joined around the edge of 
the opening 14. In the embodiment shown in Rgs. 
1-5, the skin 12 is provided with a contoured area 

25 which extends from the plane defined by outer 
surface 22 toward the opposing skin 1 1 in a series 
of interconnected segments 41, 42, 43 and 44 
which are designed to provide an appearance simi- 
lar to that of a wood door having a central panel 

30 section of reduced thickness. The free end of the 
final segment 44 defines the periphery of the open- 
ing 14. 

Similarly, the other skin 11 is provided with a 
similar contoured area having segments 46, 47, 48 

35 and 49 and ending in a grooved section 50 con- 
necting the final segment 49 to the panel 21 . The 
grooved section 50 is sized and so configured to 
receive the free end of the segment 44 of skin 12 
which free end defines the periphery of opening 

40 14. Adhesives such as thermosetting contact adhe- 
sives may be utilized for adhering the free end of 
segment 44 in the groove of the grooved section 
50. 

As can be readily seen from Rg. 5, such 
45 sealing along with the butt joint 39 provides a 
chamber 51 into which foam or other type of core 
may be positioned. 

In order to provide additional rigidity to the 
door assembly, the skin 11 is provided with a 
50 plurality of braces 52 and the skin 12 is provided 
with a plurality of braces 53. The braces 52 and 53 
are positioned in desired locations around the pe- 
riphery and inwardly from the periphery toward the 
segments 41 of skin 12 and segment 46 of skin 11. 
55 Additionally, each of the braces 52 of skin 11 is 
positioned to be in alignment with a corresponding 
brace 53 of skin 12 when the skins 11 and 12 are 
joined. The length of the respective braces 52 and 
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53 are such that each brace 52 will abut a cor- 
responding brace 53. 

Referring now to Figs. 3 and 4, there is shown 
means for introducing foam plastic or other type of 
foam material into the chamber 51 to form a core 
or insulation. Fig. 3 shows the skins 11 and 12 
assembled to form the door assembly as viewed 
from the top. Fig. 4 is a schematic cut away 
showing only the skin 11 with diagrams showing 
the construction and flow path desired for flowing 
foam plastic core material into the chamber 51 » 
The top of the door assembly is provided with an 
inlet aperture 55 and an venting aperture 56 
formed by matching cut-outs in the abutting in- 
tegral edge members 31 and 35. The inlet aperture 

55 is positioned adjacent the side of the door 
assembly formed by abutting integral edges 34 
and 38 so that it is aligned with a passageway 51 A 
of chamber 51. In addition to the venting aperture 

56 in the top of the door assembly, there is also 
provided a venting aperture 57 in the bottom. Both 
of the venting apertures 56 and 57 are near the 
opposite side of the door from the inlet aperture 55 
namely, that formed by abutting integral edges 33 
and 37 so that they are aligned with passageway 
51 B of chamber 51. 

As can be seen from Fig. 4, the door assembly 
of the Fig. 1, 4 embodiment has two panels 21 and 
three cross passageways 51 C, 51 D and 51 E ex- 
tending between the passageways 51 A and 51 B. 

The skin 11 is provided with a dam member 58 
positioned near the junction between passageways 
51 C and 51 B and with a dam member 59 posi- 
tioned near the junction between passageways 51 E 
and 51 B. 

The height and contour of the dams 58 and 59 
are such as to mate with the inner surface of the 
skin 12 to substantially close direct communication 
between passageway 51 C and 51 B and between 
passageway 51 E and 51 B. If desired, the height of 
the dams 58 and 59 may be the same as the 
height of the braces 52. In that event, correspond- 
ing dams may be positioned in alignment therewith 
in the other skin 12 to close the end of each of the 
cross passageways 51 C and 51 E adjacent pas- 
sageway 51 B. 

As shown schematically in Fig. 4, a tube 60 
may be inserted in the inlet aperture 55 and 
foamed plastic material introduced therethrough. 
The foamed plastic material is introduced after the 
skins 11 and 12 have been joined. The foamed 
plastic material will follow the paths of least resis- 
tance through passageways 51 A, 51C, 51 D and 
51 E and from passageway 51 D only into passage- 
way 51 B. The flow of such plastic material through 
passageways 51 C and 51 E will be stopped by the 
respective dams 58 and 59 positioned at the end of 
each such passageway. The foamed plastic ma- 



terial flowing through passageway 51 D will flow into 
passageway 51 B, flowing in both directions. Foam 
plastic material reaching both of the respective 
venting apertures 56 and 57 will serve as an indica- 

s tion that the chamber 51 is completely filled and 
the introduction of such plastic material will be 
stopped. The dams 58 and 59 function to insure 
that all portions of the chamber 51 are substantially 
filled so that there are no significant voids in the 

70 foam plastic in the chamber 51 when the foam 
plastic material reaches both of the venting ap- 
ertures. If the dams were not present, it is possible 
that foam plastic material could vent from both of 
the apertures 56 and 57 even though some por- 

75 tions of the chamber were not completely filled. 

Although it is preferred for aesthetic reasons 
that the inlet aperture 55 and the venting apertures 
56 and 57 be positioned only in the top and bot- 
tom, it is possible to position such apertures at 

20 other locations such as the sides without departing 
from the scope of the invention. 

Referring to Figs. 6, there is shown a modified 
embodiment in which no grooved section is pro- 
vided between the segment 49 and the panel 21. 

25 Rather, there is provided a raised abutment 61 
against which the lower edge of the segment 44 of 
skin 12 may be joined. 

Referring now to Figs. 7-10, there is provided a 
modified door assembly 10' having a panel 21 ' 

30 which is separately molded and which has texture 
and graining of a wood door. The panel 21 ' is 
provided around its periphery with a downwardly 
extending wall member 63 and an upwardly ex- 
tending wall member 64. The upwardly extending 

35 wall member 64 has a lower portion 64a. the inner 
surface of which is aligned with the inner surface of 
the downwardly extending wall member 63. The 
upwardly extending wall member 64 is provided 
with a ledge 64b and an upper portion 64c which is 

40 offset outwardly from the inner surface of the lower 
portion 64a. The downwardly extending wall mem- 
ber 63 is provided with a plurality of tabs 65 the 
inner surfaces of which are aligned with its outer 
surface 63a. The tabs extend downwardly beyond 

45 the end of the wall member 63. As shown in Fig. 7, 
the door assembly 10 may be provided with a 
wood style member 70 with the opposing skins 11* 
and 12' joined thereto by means well-known iri the 
art. In the embodiment of Fig. 7 the skins 11' and 

so 12' extend inwardly from each of their respective 
edges to a contoured area consisting of a step 72 
and arcuate segment 73 for skin 1 1' and a step 74 
and arcuate segment 75 for skin 12'. The arcuate 
segment 73 terminates at free end 73a and the 

55 arcuate segment 75 terminates at free end 75a 

When the skins 1l' and 12' are joined to the 
style 70 with the panel 62 positioned therebetween, 
the free end 73a will abut the stepped portion 64b 
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of panel 21 . The upper portion 84c of the upwardly 
extending wall member is positioned behind the 
lower end of the arcuate segment 73. The down- 
wardly extending wall member 63 is positioned in 
abutting relationship with the free end 75a of the 
arcuate segment 75 of skin 12' and the tables 65 
are positioned behind the end of the arcuate seg- 
ment 75. Thus, the panel 62 is firmly engaged 
between the respective skins 11 and 12. This 
construction provides a particularly effective sea! to 
prevent the foamed plastic material from escaping 
from the joints formed by the free end 73a abutting 
the stepped portion 64b and the free end 75a 
abutting the downwardly facing end of wall member 
63. 

As can be seen from the schematic exploded 
view of Fig. 10. each of the skins 1l' and 12 is 
provided with an opening 14' in which the panel 
21 ' is positioned. In contrast to the previous em- 
bodiment, the skins 1l' and 12' are provided with a 
single large opening 14 rather than a plurality of 
smaller openings. In this embodiment, if desired, 
cross members 77 and 78 may be affixed to each 
side of the panel 21 ' for decorative purposes. 

in the embodiment of fig. 9 the panel 21 ' is 
provided with a wall 80 of uniform thickness the 
entire portion of which is behind the ends of the 
respective arcuate segments 73 and 75. In this 
embodiment, the free ends of arcuate segments 73 
and 75 will abut the opposite surfaces of panel 21 '. 

It can be readily seen that a door of the 
present invention can be easily and economically 
assembled with the internal components snugly 
retained between the respective skins to form a 
functional and economical door assembly. 

While the present invention has been disclosed 
with respect to the embodiments, it is understood 
that various changes and modifications may be 
made to the compression molded door assembly 
without departing from the scope of the following 
claims. 

Where technical features mentioned in any claim 
are followed by reference signs, those reference 
signs have been included for the sole purpose of 
increasing the intelligibility of the claims and ac- 
cordingly, such reference signs do not have any 
limiting effect on the scope of each element iden- 
tified by way of example by such reference signs. 



Claims 

1 . A door assembly comprising in combination 
first and second compression molded skins, means 
joining said skins together to form a structure hav- 
ing top and bottom edges and opposed side 
edges, each of said top, bottom and opposed side 
edges having a chamber adjacent thereto, at least 



one of said skins having an opening, said opening 
being adjacent to one or more of said chambers, a 
compression molded panel having opposed sur- 
faces positoned in said opening, said panel having 
5 a textured pattern on at least one of said opposed 
surfaces. 

2. A door assembly according to claim 1, 
wherein said panel has a textured pattern on both 
of said opposed surfaces, 
ro 3. A door assembly according to claim 1, 
wherein said panel is an integral part of the other of 
said skins. 

4. A door assembly according to claim 1, 
wherein said panel is separate from said skins and 

75 further including means for connecting the panel to 
the joined skins. 

5. A door assembly according to claim 4, 
wherein the means for connecting the panel to the 
joined skins comprises a peripheral wall member 

20 on said panel extending both above and below said 
opposed surfaces and clamping means on each of 
said skins adjacent said opening, said clamping 
means engaging the panel on opposite sides with 
at least a portion of said peripheral wall positoned 

25 on opposite sides of the clamping means from said 
opposed surfaces. 

6. A door assembly according to claim 5, 
wherein 

(a) the peripheral wail as 
30 (i) upper and lower abutment surfaces; 

(ii) a first extension extending above and outwardly 
from said upper abutment surface; and 
(ill) a second extension extending below and out- 
wardly from said lower abutment surface, 
35 (b) the clamping means includes 

(i) downwardly extending wall on one of said skins 
having a free end, and 

(ii) an upwardly extending wall on the other of said 
skins having a free end; 

40 each of said free ends engaged to one of said 
upper or lower abutment surfaces, said first exten- 
sion being in mating contact with said downwardly 
extending wall opposite the panel surfaces and 
said second extension being in mating contact with 

45 the side of said upwardly extending wail opposite 
the panel surfaces. 

7. A door assembly according to claim 1, 
wherein a core is positioned in said chambers. 

50 8. A door assembly according to claim 1 , fur- 
ther including inlet means for injecting a foam core 
into said chambers, vent means communicating 
with said chambers for releasing pressure and ex- 
cess foam when said foam is introduced into said 

55 chambers and means positioned within said cham- 
bers for directing the flow of foam through the 
chambers. 
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9. A door assembly according to claim 3, 
wherein the opening of said one skin is defined by 
a freely extending end segment and the panel of 
said other skin has abutment means aligned with 
and seafingly engaging said freely extending end 
segment 

10. A door assembly according to claim 9, 
wherein said abutment means comprises a groove 
and the freely extending end is positioned in said 
groove. 

11. A door assembly according to claim 9, 
wherein said abutment means comprises a wall 
extending from one of said surfaces toward said 
one skin and the freely extending end segment is 
seafingly engaged thereto. 

12. A door assembly comprising, in combina- 
tion, first and second compression molded skins of 
resin and fibrous glass each having an outer sur- 
face, an inner surface, top and bottom edges and 
opposed side edges, at least one of said skins 
having a central opening defined by inner periph- 
eral edges disposed inwardly from each of said 
top, bottom and opposed side edges, said first and 
second skins being joined together and cooperat- 
ing to form at least one chamber defined by the (a) 
inner surfaces of the respective panels, (b) the 
inner peripheral edge and (c) at least one of the 
top, bottom or side edges, insulating core means in 
said chamber and a compression molded panel of 
resin and fibrous glass positioned within said cen- 
tral opening, at least one of said outer surfaces or 
one side of said compression molded panel defin- 
ing a textured pattern simulating the grain and 
texture of a wood door. 

13. A door assembly, according to claim 12 
wherein said compression molded panel is integ- 
rally formed with one of said first and second 
compression molded skins. 

14. A door assembly, according to claim 12 
wherein said compression molded panel is a sepa- 
rate unit secured to the joined first and second 
skins. 

15. A method of forming a door assembly 
having members joined to form a chamber consist- 
ing of a series of passageways, an inlet aperture 
and a plurality of venting apertures and a foam 
core in said chamber comprising the steps of in- 
troducing foam material in flowable form into one of 
said passageways through said inlet aperture, di- 
recting the flow of said foam material through said 
passageway, blocking the flow of said foam ma- 
terial in at least one passageway to prevent foam 
material from flowing out of all of the venting ap- 
ertures prior to the chamber being completely filled 
with said foam material. 

16. A method of forming a door assembly 
having top, bottom and a pair of opposed side 
edges and having (a) skin members joined to form 



a chamber consisting of a pair of spaced apart 
longitudinal passageways, one adjacent each of 
said side edges, and at least three transverse pas- 
sageways, each of said transverse passageways 

5 spanning the distance between said longitudinal 
passageways, one transverse passageway being 
adjacent said top edge, another transverse pas- 
sageway being adjacent said bottom edge and all 
other transverse passageways positioned between 

to said one and said other transverse passageways, 
and (b) a foam core in said chamber, comprising 
the steps of: 

introducing foam material in a flowable form into 
one of said longitudinal passageways; 
75 directing the flow of said foam material through 
said one longitudinal passageway into each of said 
transverse passageways; 

blocking the flow of said foam material in the upper 
and lower transverse passageways to prevent foam 

20 material from flowing from said upper and lower 
transverse passageways to the other of said lon- 
gitudinal passageways while permitting the flow of 
said foam material through at least one of the other 
of said transverse passageways into the other of 

2S said longitudinal passageways; 

venting excess foam material from opposite ends 
of the other of said longitudinal passageways; and, 
stopping the introduction of said foam material 
when said excess foam material vents from both of 

30 said opposite ends. 

17. A method of forming a door assembly 
having top, bottom and a pair of opposed side 
edges and having (a) skin members joined to form 
a chamber consisting of a pair of spaced apart 

as longitudinal passageways extending between said 
top and bottom edges, one adjacent each of said 
side edges, and three transverse passageways, 
each of said transverse passageways spanning the 
distance between said longitudinal passageways, 

40 one transverse passageway being adjacent said 
top edge, another transverse passageway being 
adjacent said bottom edge and the other transverse 
passageway positioned between and parallel to 
said one and said other transverse passageways 

45 (b) a foam core in said chamber, (c) inlet means 
communicating with one of said longitudinal pas- 
sageways, and (d) venting means positioned at 
opposite ends of the other of said longitudinal 
passageways comprising the steps of: 

so introducing foam material In flowable form through 
said inlet into and through said one longitudinal 
passageway into each of said transverse passage- 
ways; 

blocking the flow of said foam material in the upper 
55 and lower transverse passageways to prevent foam 
material from flowing from said upper and lower 
transverse passageways to the other of said lon- 
gitudinal passageways while permitting the flow of 



6 



11 EP 0 346 640 A1 12 



said foam material through the other of said trans- 
verse passageways into the other of said longitudi- 
naJ passageways: 

venting excess foam material through said venting 
means; and 5 
stopping the introduction of said foam material into 
the inlet means when excess foam material vents 
from both of said venting means. 
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